distance above it—employed to measure the velocity of a cannon or musket-shot. The shot is fired into the block in a horizontal direction perpendicular to the axis. The impulsive penetration is so nearly instantaneous, and the inertia of the block so large compared with the momentum of the shot, that the ball and pendulum are moving on as one mass before the pendulum has been sensibly deflected from the position of equilibrium. This is the essential peculiarity of the ballistic method; which is used also extensively in electro-magnetic researches and in practical electric testing, when the integral quantity 'of-the electricity which, has passed in a current of short duration is to be measured. The ballistic formula (§ 272) is applicable, with the proper change of notation, to all such cases.
264.    Other illustrations of the cases in which the time-integral gives us the complete solution of the problem may be given without limit.    They include all cases in which the direction of the force is always coincident with the direction of motion of the moving body, and those special cases in which the time of action of the force is so short that the body's motion does not, during its lapse, sensibly alter its relation to the direction of the force, or the action of any other forces to'which it may be subject.    Thus,, in the vertical fall of a body, the time-integral gives us at once the change of momentum; and the same rule applies in most cases.of forces of brief duration, as in a 'drive' in cricket or golf.
265.   The simplest case which we can consider, and the one usually treated as an introduction to the subject, is that of the collision of two smooth spherical bodies whose centres -before collision were, moving in the same straight line.   The force between them at each instant must be in this line, because of the symmetry of circumstances round it; and by the third law it must be equal in amount on the two  bodies.    Hence  (LEX II.)  they must experience  changes of motion at equal rates in contrary directions; and at any instant of the impact the integral amounts of these changes of motion must be equal.    Let us suppose, to fix the ideas, the two bodies to be moving both before and after-impact in the same direction in one line : one of them gaining on the other before impact, and either following it at a less speed, or moving along with it, as the case may be, after the impact is completed.    Cases in which the former is  driven backwards by the force of the collision, or in which the two moving in opposite directions meet in collision, are easily reduced to dependence on the same formula by the ordinary algebraic convention with regard to positive and negative signs.
In the standard case, then, the quantity of motion lost, up to any instant of the impact, by one of the bodies, is equal to that gained by the other. • Hence at the instant when their velocities are equalized they move as one mass with, a momentum equal to the sum of the